Objective: New oral anticoagulants (NOACs) are increasingly used both for prevention of stroke in non-valvular atrial fibrillation (NVAF) and the treatment of venous thromboembolism (VTE). In this study, we aimed to evaluate the current patterns of NOACs treatment in Turkey. Moreover, demographic and clinical parameters and bleeding and/or embolic events under NOACs treatment were analyzed. Methods: The New Oral Anticoagulants-TURKey (NOAC-TURK) study was designed as a multicenter cross-sectional study. A total of 2,862 patients from 21 different centers of Turkey under the treatment of NOACs for at least three months were included in this study. Demographic, clinical, and laboratory characteristics of study participants with their medications used were obtained through the NOAC-TURK survey database. Additional necessary medical records were obtained from electronic health records of participating centers. Results: Of the 2. 862 patients, 1.131 (39.5%) were male and the mean age was 70.3±10.2 years. Hypertension was found as the most frequent comorbidity (81%). The most common indication for NOACs was permanent atrial fibrillation (83.3%). NOACs were mainly preferred because of inadequate therapeutic range or overdose during warfarin usage. The most frequent complication was bleeding (n=217, 7.6%), and major bleeding was observed in 1.1% of the patients. Embolic events were observed in 37 patients (1.3%). Rivaroxaban and dabigatran were both more preferred than apixaban. Almost half of the patients (47.6%) were using lower doses of NOACs, which is definitely much more than expected. Conclusion: The NOAC-TURK study showed an important overview of the current NOACs treatment regimens in Turkey. Although embolic and bleeding complications were lower than or similar to previous studies, increased utilization of low-dose NOACs in this study should be considered carefully. According to the results of this study, NOACs treatment should be guided through CHA 2 DS 2 -VASc and HASBLED scores to ensure more benefit and less adverse effects in NVAF patients. (Anatol J Cardiol 2017; 17: 353-61) 
Introduction
Oral anticoagulants (OACs) are the mainstay therapy used for stroke prevention in non-valvular atrial fibrillation (NVAF) and the treatment of venous thromboembolism (VTE). Atrial fibrillation (AF) is the major indication for OACs use and is one of the leading causes of major cardiovascular events, including mortality and fatal stroke worldwide (1) . Conventional preventive strategies of AF, such as proper anticoagulant and ratelimiting therapeutic agents, are crucial to avoid its complications. For over 50 years, vitamin K antagonists such as warfarin, phenprocoumon, and acenocoumarol were the only available oral anticoagulants. Problems like narrow therapeutic window, common food and drug interactions, and the need for repeated blood tests to establish the target international normalized ratio (INR) are the main drawbacks of these drugs during clinical use. These common problems of vitamin K antagonists led to the investigation of more effective and safe anticoagulants. New oral anticoagulants (NOAC) are a result of these studies and have become widely available. Dabigatran (a factor II or thrombin in-hibitor), rivaroxaban, and apixaban (factor Xa inhibitors) were approved NOACs in our country. Edoxaban and betrixaban will soon be available worldwide. Dabigatran and rivaroxaban have been approved for non-valvular AF, deep vein thrombosis (DVT), and pulmonary embolism (PE), and apixaban has been approved only for NVAF by the Turkish Ministry of Health. Since their approval, substantial numbers of patients were prescribed NOACs.
The prevalence of AF in Turkey is 1.25% and its incidence is 1.35/1000 person-years according to the Turkish Adult Risk Factor (TARF) study, wherein rheumatic valve disease was regarded as a predisposing factor in only 6.0% of the subjects (2) . Reported incidence of VTE along with PE is highly variable because of diagnostic challenges. Estimated annual incidence of VTE ranges from 104 to 183 per 100,000 person-years, and these rates are similar to stroke (1) (2) (3) (4) (5) (6) . Considering these facts, an increasing number of patients will be prescribed NOACs in our country.
Recently, very important information has been gathered on AF by registries, which include data on large cohorts. These registries were especially important to observe the control of AF and its complications in different patient populations. In the GARFIELD registry, it has been shown that 11.7% of the patients were not using any antithrombotic treatment, whereas 50% were receiving warfarin and 10.8% were using NOACs (7) . There are a few recent data sources available in the literature in terms of the efficacy and safety of NOACs, among which only one arose from Turkey (8) . However, there is no study that assesses the efficacy and safety of NOACs for all indications, including NVAF, DVT, and PE, in the same study. In this multicenter cross-sectional study, we primarily aimed to assess the current patterns of NOACs treatment to identify therapeutic trends and aspects of the current practice in Turkey. In addition, demographic characteristics, along with bleeding and thromboembolic risk factors of these patients, clinical indications and their conformity to guidelines, adverse effects, and bleeding and embolic complications will be analyzed in this study.
Methods

Study design
The NOAC-TURK study is a national, nonrandomized multicenter cross-sectional study.
Study population
The study was conducted in outpatient cardiology clinics of state, university, private, and training and research hospitals. Included study centers were chosen according to clinical feasibility and also whether or not they represent the Turkish population well. The study centers were initially included in each of the seven geographic regions (Marmara, Aegean, Mediterranean, Central Anatolia, Black Sea, East Anatolia, and Southeast Anatolia), which were composed of 26 different centers in Turkey to provide geographic diversity. However, five centers were excluded from the final data analysis of the study because of non-or low patient (<20 patients/center) recruitment. The study was conducted between August 1, 2015, and January 1, 2016.
In this study, consecutive patients aged ≥18 years with a diagnosis of non-valvular AF, PTE, and/or VTE under the treatment of NOACs for at least three months were included. Patients could be in sinus rhythm or AF at the time of enrollment, but an electrocardiographically confirmed AF episode should have occurred prior to enrollment in NVAF patients. Patients with hypertension; renal failure; coronary artery disease (a history of percutaneous intervention or coronary artery bypass graft surgery); diabetes mellitus; congestive heart failure; and valvular disorders including any degree of mitral regurgitation, aortic stenosis, or aortic regurgitation were included. The exclusion criteria regarding valvular disease were having a mechanical heart valve or any degree of rheumatic mitral stenosis.
The list of participating centers and sub-investigators are presented in Appendix 1.
We planned the present study on behalf of the Young Cardiologists Subgroup of the Turkish Society of Cardiology.
Demographic, clinical, and laboratory characteristics of study participants with their medications used (antiplatelet, anticoagulant, and antiarrhythmic drugs) were obtained through the NOAC-TURK survey database. Additional necessary medical records were obtained from electronic health records of participating centers. The survey included questions about stroke and other embolic adverse events-related risk factors such as coronary heart disease (CHD), hypertension, diabetes mellitus, previous stroke, congestive heart failure (CHF), and vascular disease (prior myocardial infarction, peripheral artery disease). Embolic events were also recorded during the study period. Moreover, hemorrhagic events associated with antiplatelet or anticoagulant drugs were noted. Stroke and thromboembolism risk were assessed using CHA 2 DS 2 -VASc (CHF or left ventricular dysfunction, hypertension, age ≥75 or 65-74 years, diabetes, thromboembolism or a history of stroke, vascular disease, and sex) and bleeding risk by HAS-BLED (hypertension, renal or liver failure, stroke history, bleeding history, labile INR, age >65 years, drugs predisposing to bleeding, and alcohol use) score (9, 10) . Glomerular filtration rate was calculated using the Modification of Diet in Renal Disease (MDRD) formula (11) . Chronic renal failure (CRF) was defined as whether or not GFR was estimated to be <60 mL/min. Major bleeding was defined as a fall in hemoglobin level of at least 2 g/dL or requiring two or more units of whole blood/erythrocyte transfusion or symptomatic bleeding in a critical organ/ area, such as intracranial, intraocular, intra-spinal, retroperitoneal, intra-articular, pericardial, and intramuscular bleeding, leading to compartment syndrome or fatal, according to International Society on Thrombosis and Hemostasis criteria (12) . Minor bleeding was defined as any bleeding other than major bleeding considered to be related to NOACs use. Mortality data were obtained from electronic health records of participating centers but were not included in the analysis because of the cross-sectional nature of the study.
The study was approved by the local ethics committee (the Ethics Committee of Haydarpaşa Numune Training and Research Hospital; HNEAH-KAEK 2015/KK/60). Written informed consent was obtained from all study patients.
Statistical analysis
Data were analyzed by Statistical Package for Social Sciences (SPSS) version 17.0 for Windows (IBM, Armonk, New York, USA). Whether or not the distributions of continuous variables were normal was determined by the Kolmogorov-Smirnov test. Data were shown as mean±standard deviation or median (min -max) for continuous variables. Number of cases and percentages were used for categorical data. Mean differences between groups were compared by Student's t-test, whereas the Mann-Whitney U test was applied for comparisons of the not normally distributed data. Categorical variables were analyzed by chi-square or Fisher's exact test, where applicable. Determining the best predictor(s) that affect(s) each clinical outcome (i.e., bleeding, other embolic events) was performed by using the multiple logistic regression backward LR method. Any variable with a p-value <0.25 in a univariate model was accepted as a candidate for the multiple model along with all variables of known clinical importance (13) . Odds ratios and 95% confidence intervals for each independent variable were also calculated. Statistical significance was accepted as p <0.05.
Results
In this cross-sectional study, a total of 2.862 patients from 21 different centers of Turkey under the treatment of NOACs for at least three months were included. Baseline demographic and clinical characteristics are summarized in Table 1 . The mean age was 70.3±10.2 years, and 60.5% of the study patients were female. The duration of use of NOACs was approximately 10.8±7.6 months.
Eighty-one percent of these patients were hypertensive, 19.8% diabetic, 37.4% had dyslipidemia, and only 18.7% were smokers. The history of these patients showed 26.6% CHF, 7.8% CRF, 11.4% cerebrovascular disease, 6.2% PAD, 2.3% PE, and 2.0% malignancy.
The most common indication for NOACs was permanent AF (83.3%), followed by paroxysmal AF (11.4%), ischemic cerebrovascular disease (3.6%), DVT (2.0%), PE (1.6%), and for prophylaxis following orthopedic surgery.
All patients were evaluated for their CHA 2 DS 2 -VASc and HASBLED score. The mean value for the CHA 2 DS 2 -VASc score was 3.4±1.4, and the HASBLED score was 1.8±1.0.
Novel oral anticoagulant drugs were mainly preferred because of an inadequate therapeutic range or overdose during warfarin usage. The second most common reason was physicians' preferences.
Medical treatment
All patients were evaluated for their NOAC doses and frequencies ( Fig.1 ). Rivaroxaban and dabigatran were both more preferred than apixaban. A lower dose of dabigatran was more preferred than its recommended dose. Almost half of the patients (47.6%) were using lower doses of NOACs, which is definitely much more than expected. When people using low-dose NOACs were compared with the ones using it in the recommended dose, it was observed that they were usually older, females at a high rate, with high CHA 2 DS 2 -VASc and HASBLED scores and low GFR levels ( Table 2 ). This indicates the tendency of the physicians in Turkey to prefer low-dose treatment in high-risk patients.
Additional antiplatelet drug prescription was detected in 12.9% of the patients. Only 1.8% of this prescription involved clopidogrel, and the others were acetylsalicylic acid in different doses. Since most of these were AF patients, they were also prescribed anti-arrythmic/rate-lowering drugs in addition to NOACs. Two hundred twelve of 2,862 patients (7.4%) were taking antiar- rhythmic/rate control drugs. Among these drugs, beta-blockers (45.5%), non-dihydropyridine calcium channel blockers (12.9%) and digoxin (11.3%) were mainly preferred.
Embolic events
Embolic events including transient ischemic attack, stroke, and peripheral embolism were seen in 37 (1.3%) of the patients (Table 3) . NOAC treatment was stopped and warfarin treatment was initiated in 12 patients. NOAC doses were increased in 11 patients and another NOAC treatment was initiated following an embolic event in eight patients. There were no significant differences in terms of the number of patient with embolic complication between with and without additional antiplatelet drug treatment [1.2% (n=30) vs. 1.9% (n=7), p=0.317]. In a univariate analysis, the CVA history and smoking were found to be significant predictors in the group that experienced embolic incident, compared with the group that did not experience it (p=0.003 and p=0.002, respectively) ( Table 4) . As a result of the univariate statistical analyses, all variables identified as p<0.25 were included in the logistic regression model as candidate risk factors. Multiple logistic regression analysis revealed that DVT, CVA, smoking, apixaban treatment, and lower doses of NOACs were the main predictors of embolic events in these patients (Table 5 ). Embolic events with apixaban were significantly higher in these patients, especially in lower doses, whereas rivaroxaban was associated with significantly lower embolic events (Fig. 2) .
Bleeding
Bleeding complication was seen in 7.6% (217 patients) of these patients ( Table 3 ). The median number of referrals to the hospital due to bleeding in a one-year period was one, and bleeding complication was observed median five months after NOAC prescription. The most common causes for patients being admitted to the hospital were as follows: nasal bleeding (35.0%), hematuria (25.8%), ecchymosis (17.5%), and conjunctival hemorrhage (17.1%). The upper gastrointestinal bleeding (10.6%) and lower gastrointestinal bleeding (10.1%) rates were similar. Major bleeding was observed in 1.1% of the patients. Intracranial bleeding was observed in two patients (0.9%). Bleeding complications were minor in most of the patients such that 68.2% of these patients were treated in outpatient clinics. 31.8% of these patients were treated hospitalized. Fresh frozen plasma was needed in 16.6% of the patients, prothrombin complex in 1.8%, and erythrocyte suspension in 15.7%. Hemodialysis was used in only one patient (0.5%) for bleeding.
In the univariate analysis, the average age (71.6±9.7 vs. 70.2±10.2) of the group in which bleeding was observed was significantly higher; the DM was lower; and hyperlipidemia, PAD, and smoking were high. The CHA 2 DS 2 -VASc score (3.5±1.2 vs. 3.3±1.4; p=0.023) and HASBLED (2.2±1.1 vs. 1.8±0.99) score of the group in which bleeding was observed were significantly higher ( Table 6 ). As a result of the univariate statistical analyses, all variables identified as p<0.25 were included in the logistic regression model as candidate risk factors.
Logistic regression analysis revealed that a lack of diabetes mellitus, dyslipidemia, PAD, smoking, higher HASBLED score, 
dabigatran and rivaroxaban treatment, and higher doses of NOACs were the main predictors for bleeding (Table 7) . While bleeding with rivaroxaban was significantly higher especially in high doses in these patients, apixaban was related with significantly lower bleeding rates, especially in higher doses (Fig. 3) .
Discussion
NOAC-TURK is the first study to report the efficacy and safety of NOACs for all indications, including NVAF, DVT, and PE, in the same study in Turkey. There are many important main findings in this study. First, this study reported that the most common indication for NOACs use in Turkey was permanent AF, which is concordant with large current observational studies (8, (14) (15) (16) . Another important finding was that nearly half of the study participants were using reduced doses of NOACs, which is discordant with recent phase-III trials and clinical studies (17) (18) (19) .
In the ARISTOTLE study, reduced doses of apixaban were given to patients with an age of at least 80 years, body weight of no more than 60 kg, or a serum creatinine level of 1.5 mg/dl or more. A 2.5-mg dose of apixaban was administered to only 4.7% of the patients in the ARISTOTLE study; however, 7.1% of the patients in the present study used lower doses of apixaban, which means that almost one-third of all patients were using apixaban (19) .
Bleeding is an important life-threatening complication of NOACs use. In the present study, the major bleeding rate was 1.1% and both major and minor bleeding complications were seen in 7.6% of the patients, which is less than the figure in large clinical trials (17) (18) (19) . Less bleeding complications may be related to the cross-sectional design of the study as well as increased use of lower doses of NOACs. Minor bleeding events occurred more commonly than major events such as intracranial or gastrointestinal sites. Detailed dose and drug relation showed that bleeding with rivaroxaban was significantly higher, especially in recommended doses in patients with AF, and apixaban was related with significantly lower bleeding rates, especially in recommended doses. Diabetes mellitus, dyslipidemia, PAD, smoking, higher HAS-BLED score, dabigatran and rivaroxaban treatment, and higher doses of NOACs were the main predictors for bleeding, which also confirms HAS-BLED score efficiency. Bleeding events occurred in 7.6% of the patients in the NOAC-TURK study, which is similar to the results of the one-year follow up of the EO-RP-AF study (8.4%) (15) . However, the number of bleeding events increased to 11% in the EORP-AF study in the second-year follow up. A lower dosage of NOAC usage could be the reason of facing lower number of bleeding events in our study.
The incidence of embolic events was which is less than previous large clinical trials (17) (18) (19) . Embolic events with apixaban were significantly higher in these patients, especially in lower doses, whereas rivaroxaban was related with significantly lower embolic events. Logistic regression analysis for predicting embolic complication revealed that apixaban and lower doses of NOACs treatment were two important main predictors. Larsen et al. (20) showed that compared with warfarin, rivaroxaban was related to lower embolic events, and dabigatran and apixaban had similar rates with warfarin. One-year embolic event rates were the highest (4.86%) in the apixaban group in their nationwide cohort study. The embolic event rate was higher in the apixaban group, but it was only 2.24% in our study. The EORP-AF study (15) had higher incidences for embolic events-9.1% for the first-year follow up and 11.6% for the second-year follow up-whereas only 1.3% of our study population had embolic events. We therefore suggested that low embolic complication rate may be due to a lack of follow-up data in our study. Moreover, a heightened effect of apixaban for embolic complications in multiple analyses was due to a high incidence of use of lower doses in all indications.
This study supports the widespread use of NOACs for the prevention of embolic complications in the case of NVAF, DVT, and PE in the daily practice of cardiologists in our country. The RAMSES (8) and the AFTER (14) studies are other large-scale, important cross-sectional observational studies on Turkish populations. Moreover, the NOAC-TURK study, which gives incremental data for the prevention of embolic complications, has some unique features, including both cross-sectional and shortterm follow-up data with more wide indications.
The mean age and female dominance were the same as previous observational studies (8, (14) (15) (16) . Hypertension was the most common etiology for NVAF, which was concordant with previous observational studies (8, (14) (15) (16) and randomized controlled trials (17) (18) (19) . However, the previous incidence of stroke or TIA was lower than both the RAMSES and AFTER studies (8, 14) . Permanent AF was the most common indication for prescribing NOACs in our study, which is similar to previous observational studies (8, (14) (15) (16) . The reason for this majority of AF indication could be because this study was conducted in cardiology clinics. The mean CHA 2 DS 2 -VASc score was similar to the RAMSES and the AFTER studies (8, 14) .
The disadvantages of warfarin lead to a decreased use of OAC therapy worldwide (8) . While a single center study reported a 30.1% incidence of OAC use for AF (21) , a tertiary center study presented increased data (67.3%) (22 tively (8, 14) . In our study, the rate of previous warfarin use was 48.6% and dabigatran 110 mg was the most commonly prescribed NOAC in patients with NVAF. The main reason for switching warfarin to NOACs may be because of practicability and strong preventive evidence of these new drugs in NVAF patients. Concordant with previous studies, NOACs were preferred over warfarin for embolic complications in patients with NVAF in this study, despite recently emerging in the market of these drugs. Moreover, as with the RAMSES study (8) , dabigatran was the most frequently used NOAC in our study, followed by rivaroxaban and apixaban. The highest incidence of dabigatran could be because it was the first NOAC registered by the Ministry of Health in Turkey. However, interestingly, discordant with other previous studies, a 110-mg dose of dabigatran was preferred more frequently than a 150-mg dose for NVAF patients in our population. While a 2.5-mg dose of apixaban was used in only 4.7% of the patients in the ARISTOTLE study (19) , 7.1% of the patients in the present study-almost one-third of all patients-used low-dose apixaban. Limited RCT and observational data about efficacy and safety of NOACs may affect physicians' choice toward a low-dose regimen in the setting of NVAF in our study, which is different from previous studies.
The patients who were on antiplatelet therapy for stable CHD, chronic ischemic heart disease had increased CHA 2 DS 2 -VASc and HASBLED scores, which is a big concern in terms of bleeding risk in using NOAC in the setting of AF. Hence, the need for combination therapy should be assessed according to risk-benefit considerations. In our study, the rate of combination therapy was lower than that in previous studies (8, (14) (15) (16) , which was detected in 12.9% of the patients.
The concomitant use of all rate control/lowering drugs (beta-blockers, non-dihydropridine calcium channel blockers, and digoxin) were higher in the AFTER (14) and RAMSES (8) study populations compared with that in our study's population (45.5%, 58.7%, 63.3% for beta-blockers; 12.9%, 23.4%, 23.6% for non-dihydropyridine calcium channel blockers; and 11.3%, 27.7%, 20.5% for digoxin usage, respectively, for the NOAC-TURK, AFTER, and RAMSES studies). Moreover, while the concomitant usages of beta-blockers and digoxin are higher in the EORP (15) study, nondihydropyridine calcium channel blockers and digoxin usages were higher in the NOAC-TURK study.
In the AFTER study (14) , the investigators found that only 41.3% of the population had effective INR levels. Furthermore, the mean time in therapeutic range reported 40.5% in RAMSES study (8) . We also found that patients are treated with lower doses than clinically indicated. The most common cause was physicians' neglect in the AFTER study for inadequate anticoagulation; in the NOAC-TURK study, misjudgment of patients' clinical status could be the reason of treating patients with lower doses.
Study limitations
There are some limitations in our study. Since this study has a cross-sectional design, which is a snapshot of study participants' characteristics, it could not provide any data in terms of mortality and future embolic and bleeding adverse events. Moreover, the enrollment of patients was limited to only outpatient cardiology clinics. Hence, this study's results do not extrapolate to all Turkish NOAC-using patients for different indications.
Conclusion
In conclusion, this multicenter cross-sectional study showed an important overview of the current NOACs treatment regimens in Turkey. Although embolic and bleeding complications are lower or similar to various studies, increased utilization of lower doses in this study should be addressed carefully. According to the results of this study, NOACs treatment should be guided through CHA 2 DS 2 -VASc and HASBLED scores to ensure more benefit and less adverse effects in NVAF patients. 
